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MATERJALS AND lVmTHODS
Eight concrete fish ponds (area of each, 4 m2) were used in the experiment i.e. four treatments 111
duplicate. A stocking density of 5 fish/rrr' was used and each concrete pond was stocked with a poly-
culture of O. niloticus and C. gariepinus in a ratio of 3:1. Six chicken sheds (1.5m x 0.75m) were
constructed over six concrete ponds (each 4 m2) with wood and the sides and floor of eaeh shed was
covered with wire mesh .. Ihe floors were made with wire mesh so that the faecal droppings and
spilled feed can drop directly into the concrete ponds without hindrance. The sheds were 1m above
the ponds. The treatments were allocated randomly to the ponds. Treatment 1 (Tl) consisted of 11
concrete tank integrated with one point-of-lay chicken; treatment 2 (T2) had two point-of-lay chickens
integrated over a concrete pond. Treatment 3 (T3) consisted of three point-of-lay chickens integrated
over a pond and treatment 4 (T4) was the control and involved no integration but had fish stocked into
a concrete pond. Chickens (Nera Brown breed) with similar weights were used [or the study.
The weights of fish fingerlings were recorded at stocking and during each sampling period.
The weight of each chicken was measured with a top loading balance. Pond water was changed every
two weeks after the integration. The ponds were sampled every two weeks before water change and
the weights of fish were taken to determine growth parameters. Wet chicken manure was weighed and
air dried before being used tor proximate analysis. Proximate composition of fish feed, chicken teed
and dry chicken manure were determined according to AOAC (2000). Temperature, pH, conductivity,
INTRODUCTION
Integrated chicken-fish farming converts two normally separate farming systems into one system
where the waste of the chicken sub-system becomes an input into the fish sub-system (Siaw- Yang,
1991). Simultaneous production of fish in ponds with chicken rearing in sheds beside or over the
ponds constitutes a continuous organic fertilization of the pond hy the Iivcstock (Ita et (1[., 1986). This
practice increases the efficiency of both livestock fanning and fish culture through the profitable
utilization of animal and feed wastes. According to Gabriel et al. (2007), chicken-fish farming is the
1110stpopular form of integra led poultry-fish farming in Nigeria. Excessive amounts of Nitrates and
phosphates released from the decomposition of manure can lead to eutrophication which can cause
algae blooms, impaired fisheries, fish kills, odours and increased turbidity in ponds (Delrnendo,
2003). Thus, control of manure load into the system is important and only fish species that can grow
well and survive in such a system should be used. Fish species like Oreochromis niloticus and Clarias
gariepinus that directly consume manure are good for the system.
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ABSTRACT'"
Four treatments (in duplicate) were used La determine the optimum combination ratio in the chicken-
fish integrated system in 4 m2 concrete ponds. Treatment 1 (Tl) consisted of a concrete pond
integrated with one point-of-lay chicken while treatment 2 ('1'2) had two point-of-lay chickens
integrated over a concrete pond. Treatment 3 (T3), consisted of three point-or-lay chickens integrated
over a pond and treatment 4 (T4) was the control and involved no integration. Each concrete pond
was stocked with a poly-culture of Oreochromls niloticus and Clarias gariepinus in a ratio of 3: 1.
Compounded fish feed was used to feed the fish in T4 twice daily at 5% of their body weight while
fish in Tl, T2 and T3 fed on wet chicken manure and spilled chicken feed that fell directly into the
ponds. The daily manure loading rate ranged from 55.80g in T lR2 (treatment! replicate 2) to 117.37
g in T3R 1while spilled feed loading rate ranged frum 2.52 in T2R2 to 9.27g in T3R2. The total
number of eggs laid was !-l71in 84 days. For C. gariepinus, fish in T4R 1 had the highest mean weight
gain of all the treatments and TIRl, the lowest. T3R2 had the highest mean weight gain of all the
integrated treatments. For 0 niloticusfingerling!', fish in T4 which were fed compounded feed had
the highest mean daily weight gain and while those in Tl had the lowest. T4R I fish had the highest
mean weight gain while Tl R2 fish had the lowest, Fish in T3 had the highest mean weight gam of all
the integrated treatments followed by fish in T2. However, physico-chemical parameters were more
adverse and survival was lower in TJ than in '1'2 and so a combination ratio of 20 fingerlings in a 4 rn2
concrete tank integrated with two laying chickens (mean weight 1.93 kg) is recommended. This
translates 1.050 laying chickens/I 00 rrr' concrete pond stocked with 500 fingerlings.
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5lish 111 T4 \\ hich '."erv fed (01"11"011ntkdfeed had the highest mean weight gain and those in T I had
the lowest T4RI had Ih~ h ~l:est mean wcrght ga.r while TI R2 had rhe lowest. T1Rl had the hi!:tlc't
1I1~(I11weight gum of all the integrated treatments. Tilt: concrete pond-, Integrated \\ ith three b~ lug
chickens (treatment 3) gave the best gTO\' th performance among the mteg: atcd treatments. However,
survival is relatrvely low In the treatments integrated WIth three chickens. Table 3 shows th, growth
Table 2. Mean ' ....eights (g l.SD) of Oreochromis niloticus fingerlings in each treatment
--
Treatment TJRl T1R2 T2Rl T2R2 T3Rl T3R2 T4Rl 14R2
Mean muial weight 6.90 5.80 6.35 6.0 I 7.50 6.80 535 (,AO
±0.14 ± 0.15 ± 0.22 + 1.02 .l 0.08 ± 0.21 = 0.02 I- 0.05
Mean final weight 3086 35,25 45.40 48.40 54.65 51 17 69.05 61.49
- (I 21 I 0.25 .l 0.17 :I.. 0.1'3 - 0 28 - 1.06 1 1.21 .t 0.73
Mean weigh: Pill ~J.9(, 29.4) 1905 42.19 47.15 ,1,1.37 63.7 55,00
i O.Ol) 'j 0 13 l: () 19 1.22 1 1.14 ± 0 83 ± 0.9-1 I O.5.~
Meal' dally \\ 1. l;311l 0.29 0.35 0.46 0.)0 0.56 D.S} 076 (/.6(J
± 0 001 ±(l.002 - 0.002 .lO.OIS 10014 ± 0.010 + O'()09 _ O.flOH
<\PL'': ric gro\,I'I, rate 1.7S 2.15 2.34 2A8 2.~6 2.40 3.04 ., 69
Survival t"c) S(),7 ~OO 100 66.7 86.7 6().O 100 I)~, 1
The chickens used were of the same age (20 weeks) and had similar weights (1.90-2.08 kg). Mean
daily manure load ranged from 56.05 = 1.05 in TIRI 10 117.37 ± 3.11 in 13R 1 while mean daily
spilled feed load ranged from 2.52 ± 1.95 in T2R2 to 9.27 ± 0.55 InT3R3. Doubling the number of
chickens In a treatment did not necessarily double the amount of manure produced by each treatment.
Indeed the amount of manure produced by three chickens was about two times that produced by one
chicken in this experiment. The feed spilled by chicken IS dependent on the activity of the chickens
and not their number. The feed spilled by T2R2 .vas lowest 10 the experiment despite the fact that it
contamed one chicken more than T1R1 and 1'1 R2. However, the chickens InTreatment 3 spilled more
than double the feed spilled by those in treatment 1. Proximate analysis of chicken feed. fish feed and
dry chicken manure showed that the crude protein content of fish feed (35.S9 %) was higher than that
of dry chicken manure (25.70%). Over half of the crude protein content of livestock manure IS usually
non-protein nitrogen like uric add (Slaw-Yang, 1991) which is not assimilated by fish. However, the
fish 111 the integrated treatments also consumed spilled chicken feed which had a crude protein content
of J 6.19 %, and this contributed to growth. Table 2 shows growth parameters and survi val of 0.
niloticus fingerlings in each treatment.
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Table 1.Mean weight of chi<.;kensand rTll.:andaily manure and spilled feed loading rates.
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RESllLTS A!\D J)ISC{ISSION
Table I shows the mean weights of chickens and mean daily manure and spilled feed loading rates.
dissolved oxygen, turbidity, total solids (TS). total suspended solids (TSS) and total dissolved solids
(TDS) of the pond water were measured before the fish were stocked into the ponds. Temperature and
pH were measured with ATC portable pH/temperature meter. Conductivity was measured with ELE
conductivity meter (model VA-I ) while turbidity was measured with a Secchi disc of 20cm diameter.
Dissolved oxygen was measured with BACH dissolved oxygen meter (model 50175). TS, TSS ami
TDS were analysed according to APHA (1992). The daily manure and spilled feed loading rates into
each pond were dctermmed along with the laying rate of chickens per shed for 84 days.
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'1'4R I had the highest -nean weight gam of al' I1,C treatments and T IR I. the lowes'. T~R~ had the
highest mean weiglu fain of all {he integrated treatments arll: T1R L the lowest Mean \ alucs (If'
Physico-chemical parameters measured in a.: the treatments showed that temperature ranged lrom
20.30 'C in T2R2 to 2::!.10 "C n T....R2.. pH \ alues were generally iow \\ ith pH 111 the mtcgrared
treatments getting as low as 4.~\) in T3R 1 which is dangerous for the fish. Di~:sohnl oxygen was
lower than the Srng/lit lower linnt usually recommended for freshwater aquaculture Conductivity
ranged from 530 Jls/cm in T4R2 to ~50 Its-em in DR2 W'1 lc all .he turbidity values were belo« the
20-50 em recommended by Nath (2003). As expected. total solid, and total suspended solids are much
highei in treatment 3 than in others due to the higher quantity of manure and spilled Iced falling into
It. The total number of eggs laid was ~:71eggs in 84 days at an average of 10.370 eggs/day. Chicken
mortalities occurred in T2R2 and T3Rl towards the end or the experiment when air temperature rose
to 28 "C at the onset of the hot season inNew Bussa.
The study has 5ho\\11 that integrated chicken-fish fanning in concrete ponds is feasible If
water IS changed regularly. Water was changed every two weeks and the fish still survived though pl I,
DO and turbidity were at dangerous levels 111 some cases. Due to the adverse physico-chemical
parameters and lower survival expcr-cnced in TR 3. it IS recommended that 2 laying chickens (mean
wt. 1.93 kg) should be integrated over a 4m2 concrete pond wuh 20 fingerlings of 0 niloticus and C.
garicpinus. This is equivalent to 5.000 lay If g chickens and 50.000 Iingerhngs/ha or 50 birds/SOO
fingerhngs/I OOm2 pond.
parameters for Clarias gariepinus. Fish given compounded iced performed better than those in the
integrated system.
Table 3 Mean weights (g -.:SO) or' Clarias g(Jrieplll1l5 fingerlings in each treatment
Treatment TIRI TIR2 T2RI T2R2 13Rl T3R2 T4RI T4R2-
Mean initial weight 6.0) 4.40 4.75 5.71 7.20 3.15 2.80 5.35
.1:0.09 =0.62 ±0.S9 ±0.07 1: 0.93 ± 0.04 ± O.l} ± 0.24
Mean final weight 61.08 66.1 I 70.07 74.S3 SO. 17 78.88 95.01 89.92
± 1.14 =::0.99 ±0.87 = 0.59 = 1.08 := 1.12 ± 1.20 = 0.75
Mean weight gain 55.03 61.71 65.32 69.12 72.97 75.73 92.21 84.57
..L 0.57 ±O):l} ±034 = 0.39 .!.. 0.70 ± 1.0R ± 0.99 = 0.61
Mean dally \\'1.. gain 0.66 0.73 o.n O.R2 0.87 0.90 1.10 1.00
± 0.007 ±0.010 ..L 0.004 = 0.005 - 0.008 -o.ou , 0.012 ==0.007
Specific growth rate " ~<; ~.2~ 320 3.06 2.X7 ~.~1 4.19 3.3()_. ,-
Sun 1\ al ('Yo) 100 10(1 101, 100 JOO 60 6C) IOU
